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(57) 

issue) ^ ^atj&sia4-i-5#a*tt«ift j « > wa 

iie^T-fo^G 1 uT- lAB^RXf/XitG 



[g**^6] G l u T- lit{E^(7)B6^^y ^fC^ 

t ^ma* 1 mizmm<nmvo a 20 

[»*:«7] GLT lj|g^l4x^yy|:^tv 

>r ^^w*tae^ s »ASHrv^sw** 1-5 co^-r 

[0001] 

[0002] 

HSi-ct «9 yVTMSm (GluT-liGLTl) £4* 

jSAHjaS (EAAC1 drEAAT4) 

~ZXb<D?Jl>? * >m h =7 V^aK— 9— <D&#\Z± 1951 
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.ft-^H* jh 0 ftm®mm<omm t tz o r ^ 5 1 # 

& (ALS) Cl^lT^5i^5SW^ilTP 
60 rftko^/i^ ^ h^>^^— 9— (Do 

ib, GLT 1 WEAAC 1 £ 

-tix-eixa— Ki"S c DNA*Wi>^JH^b*.(i*ix, 

^ o— frlT\t^Z> (Tanaka, Neuroscience Lette 

rs,l59, 183-186(1993)^1/ Mukainaka et al . , Biochi 
mica et Biophysica Acta, 1244, 233-237 (1995)) e 
[0 0 0 3] 

[0004] 

^ h 7 ^ ^ ^ - ae^ a t 
v ^ - 9 - (Dmmx m & mm%& xfttmrn m <o 

i u t - 1 ite^&t>vomG l t i afi^^ssg^* 

[0 0 0 5] 

-^-ae^Sra-KtSDNA, ffilAffcDNA (G 
1 uT-ll:oPTij:, ±3iE<D Tanaka, Neuroscience 
Letters. 159. 183-186(1993) .G LT 1 dot^TI^ ± 



I 



(3) 



3 

i£<7> Mukainaka et al . . Biochimica et Biophysica Ac 
ta, 1244, 233-237(1995) #flg) ^ffi^E^J&^n — y 

[0 0 0 6] **W-CV^5#t h»«f£lifc h£|5&<£ 

. m£-££3M£<t irii, (i) se^-DNA^^i^ 

BU^K(-aAi-6, (2) aix.l/hD'?^^^ 10 
■ JHKI-rttSteSiirS, (3) ffiRia»x.trfiw SiirfcBEtt 
' »*Blia (ES«) *rE«iaxtt8jNBfi»ilEE^ttA-*- 

©*lli»aiill:ttW L»«>— «-e pTffi-CfcS £ %x e> 
"**5*ScLTl^ftV^»*a^ov^Ttt, ±IE (1) Xtt 

(2) *P<D;J?jfe£ffli^5r es»ms 
[0 0 0 7] W;y»F7^^- i&B*<Dm 
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eo) »ttae-r-3as»*Lt\ r<z>*;*-^ 

tirj:^ Bwae^asijsrprtEici-s. @wa 

^-s^v*-*— * (tk) (oi^j^br^vv' 

^WA77^^>-b (DT-A) (DT-AC 

tti^s, ati* y i: 5 J: 5 i:#At 5. 

^^^cOG 1 uT - 1 itfe^fi 1 0ffltf>^*y >3r^s 

V^--f >Fd ^?i£,£cOf¥»i^b;ft,T^6 (Hagiwa 
ra, Tanaka et al . , GENOMICS, 33, 508-515(1996)) e 

[0 0 0 8] 
[^1] 

^1 



40 



50 



1 K 



(4) 
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>16, 000 


ctgttgcag 


TCCCAACAA 
yAlaAsxiAs 
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140 


CTGTG7TTG 

HrValPhcG 


glaaglgcc 
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-1,900 


cttcaacag 


G7G7CA7CC 
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153 


7AA7CACAG 
eollelhrG 


gtgagagcl 
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-1, 600 


taaacccag 


GGTTGTCAG 
lyLeoSerG 
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251 


77CCAGCAG 
FheGlcGlQ 


gtaacccaa 
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—4, 100 


ctccatlag 


A77CAGACA 
IleGlnThr 
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166 


ACGTC7TAG 

enVo 1 T our 


gtaggcita 
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-4. 100 


tgcccatag 


G7CTGATCG 

1 vl pnl 1p£ 

1 JLC U J J CO 
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6 


127 


GATCATGTG 
UleUetTr 


gtaagtctg 
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-6. 800 


gUtllcag 


G7ACrCCCC 
D7yrSerPi 
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234 


7GCTITCAG 
rAlaSerSe 


giagaggac 
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^5. 100 


cgcccctag 


TGC7GGAAC 
rAlaGlyTh 
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195 


CACTG7AAG 
JThrYalSe 


glgagtgac 
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^5, 100 


let t igcag 


CCTTACAGC 
rLenrbrA) 
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9 


135 


CTGGC7GCT 
pTrpLeoLe 


gtaagtgcc 
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-10, 300 


cat ctt tag 


GGATAGAA7 
DAspArgMe 


10 


10 


229 


GAGTGCAAG 


glaccl t tc 


10 


-4. 000 


Igtlltcag 


G7AACTCTG 
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GluCysLys 










yalThrLeu 





L/t^oT, mz-&. g i ut- i ite^(-oi/>rti^ 20 

\z % GLTllg^(:o^t{j:x^yy4 (3#|Ol 

,k - * —ate-? 35s £ c ^ «t 5 k - *> - «e ^ * 

SALT, ft>«r ©ig^ i:o^t ^-yf y ^ 

— (til^ffl8lx.fflDNA) Ul\ - 

[00093 &ic, :5tt!#^t^-yf>fy^ 

— (ffilBMiBglxJBDNA) £r, ESUWAU so 
— <£>>gAte, mX\$%m<D^-^t hn^u-y 3 y|:j; 

mww^? * >m h7y^^-^^ie^DNA 

<b fl ifflDNA^ JC 5 St tic £ <£> m -effijft *l a« 

ie^-^E smx&w; ^ ^mh?^**— 
* !k m l fc e s aia £ 6:^^ 

[0 0 10] :OES«^^«fKlj: 
8ifflE^iiEl:aAL, f»feixfclffi*r»a*R^ 

rattiftAfr, tft ^ ys h 7 >^#-^-a 50 



* s ySh7y^^- ^— JteT-^aMB^aufe-v^ 

common, ^^ymm^o. Fi^7oii«xu { F2* 

[0011] 1 ) g ^stb^^xtf—f — 

A) gOfM 

■v^^^ff^^asfflLfeyy adna^ »jpa»*-cffl 

«uy;A7^77y-^M«o 
7^^7y-i:o^t % ^^;ySh7y^^-^- 

c DNA^a^K^J^n— Ltffl^W^!) ^ 

— KifALfcffc, fWBW*TWfkL"C, G 1 u 
T — 1 |:ov>Ttti6 x^yy^ ^>^8 xdryy^tf 
M^9kbroyyADNA^, GLTlCot^lil 
2x^yy 7 ) i f ) f 4x^yy^^tfMl 1. 2 k b (7) 

^ yg h ^ ae^iowattafeai-t-s t * t 

-f^SK»JS:fT 3 o ?to&»S»giJ0>fc«>l;:, ffil 
itf, G 1 u T- 1 Co^tll Y a g i (Ya 
gi , Nada, Watanabeet al.. Analytical Biochemistry 
214, 77-86 (1993))KtSoT, ^^>T >Iit±ite 
^My77 y T h^rv/yA77^> > hitf5T-^Jf A 
L, GLT 1 Co^TIt Ma n s o u r h<Dm^ (Ma 
nsour. Thomas, Capacchi , Nature 336 , 348-352 (19 

88) ) i:^ot, **-7-fvyittlfi^aw$ > 



7 

[0 0 12] 2) fl l5Ma& *.!::<*: 5 E S«jt£>^Vu^ 5 

fflma**.fflDNA*, -7^Esai^ ei 

4$0 (Hooper, Hardy, Handside et al . , Nature 32 
6 t 292-295 (1987)) $:^xU^ hP^U-VaVffl 

V*T\ GluT-1 Hol/^liG 4 18^, GLTll: 

[0013] 3) nmm7Lzsmmz.£z>*?t 

57BL/6J *^»>^©fflE»iaXtt8SNB]iaJBBE*<Z>S 

[0014] 4) tugMjfe^E saja^^MMgr^g 

L/6 Jl, 1 2 9 / J^XIil CR^"7!>^^ Sllfi 

tk.\Z, E14toEStt^C57BL/6J|^l 
^EM&^^X'&htltz* * 7^^^C57BL/6 J 30 

[0 0 15] WT, Hifi^JlwJ: <fc BfiMWWft 

[3IK&M 40 

gn g i u t - 1 mi^mm^m^ <? * 

1) ^»^GluT- lIfi^DNA(Z)tB[5]ilMfflD 

12 9 SV-7^^0^bft{HLf:yyADNA( 
i-7^G 1 uT-lSefl Sr. MRffXS a u 3 A 

i ■c»»JBftLr#t^yA7>f^7 y-^^F 1 x 

I I Co^T, ^^GluT-l ite^-O c DNACO 

>£*TV\ 1 x 1 0 6 f@cD^ o ^-CoPT^^L/":^ 

2 6i«^n->^: 0 ^n^r^JPlgl^E c so 
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0 RVWXh o I X^^±m<k£ J £X. %>6 3L*V> 
frbf58^*y >£"atf, iS9kb P oyyADNA 
JjSr-tf-:/* d-^v^/L/'z (11), ft^T\ G 1 uT 
- 1 afi^Srfifiai-SfcfctC, S6^y^BamH 

h^rv-VA^^^^^hite^SrJfALflo ^MDN 

A^r^ffii^sp^^. ^^Bttae^^*^ 

2. 5kb, *^-Yv'ySttte^^v ? 7ry7b^ 

«^bfc 0 »P>ix/t*aSfle«:-, p B 1 u e s c r i p t 

skc#ai, esm^ <b*a©wk«rip*n o t 

1 -e«WLTi»#fM-*r tic j: <9 9—97-4 v^-<^ 

2_ (tS»iiDNA : pGl uTlNeoD 

T) Sr»fc (Hi) . 

[0016] 2) ffip]|lMfflDNA^A(a6E S 

i u t- i jae^-^a 

fl(RlWx.fflDNA7 5/; g^vi)^ESM (E 1 4 
tt) 3x 1 0 7 i^tfXU^ hD^U— >a>ffllii 
#£(137raM NaCl, 2.7mM KC1 , lOmM NazHP04 , l.8inM KH2P 
00 ^5B«y$-ti:, Field Strength 210V/cm, Capacitanc 
e 500 u F<D&i*X\ |6f«A^ffof: 0 ^At2 4 
BlfB^b 2 5 0 /i g/m 1 COG 418 (Genetis 
in, GIBCO BRL) 9k8txm$V&&&?T'2 

[0017] G 4 1 8itt30=-S:, it^^^gA^ 1 
9 2B#HMW»6>, W 9 n h°-<^ h^^T6 0 // 1 <£> 
T r i s - E D T A?£fl£ ( 1 0 mM T r i s - H C 1 
pH8. OMmM EDTA pH8. 0t^5>4 
£*£*£) £^tf 9 6^(^-7 >f ^ o^U— h (FALCO 
N 3 0 7 7) WLii, SWMHH&aL*:*. fcV** 

y\<7>^ * d^W— h (FALCON 3 0 4 7) 

9 ofy^flfiO 1/2 ^_blCiSL^t>^ 
T% CO0*<D*fflJiaSli, 1 x 1 0 4 - 1 0 5 ffl"Cfco 

fc 0 xi/nD>f^>3yf^#Mii 6. 0 

x 1 0 7 fit'feoto G4 1 8»tt3D^-Sli, 2. 
4 x 1 0 2 fiT% £#*MS»0>l/2. 5xl0 5 t'fc 

[0018] 24^^^D7 P U-hl(7)iW3- 

0. 2 5%hy7 p v'yr% 3 7X:x5ftm®M&, ms 

ft. 35mm (FALCON 3 0 0 1) Xft6 0ram 
(FALCON 3002) (75ffl.JftjS*ffl is* — UP^T* 

[0019] tf y^u y hffiWKo^TIi, G 4 1 8 

iii»^yy^DNA^ttaii, sjpsbisip v u i 



I 



(6) 
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1 -CiBffctt, % 5 >f > h P >CDA pa I - E c o R VW 
it, 0. 5 k b Sr^P-y i LTJS^TtTofc. flHRg 

ixfc»Sae-=F**trffiRlia**»:3_ (Ell) xr/#« 

m*. G4l8i^P^2 4 2Wli (2B7) 

[0 0 2 0] 3) ES»Wf(Z)M^ 
ES«S£:LT, 129/Sv J ' 
E14W^; 0 E SJBMS 14, ^jxa!? 10 
«nE-*— ^*§*fl£ (DMEM, 11960-010 
G I B C O) (C 1 5 %^J3fej«jkrS ( F C S ) , 0 . 1 m 

^ /KSaMl 0 3 u n i t/m 1 COL I F (AMR 
AD) SrSSADLfcSCMiS^iK (Roberson, Teratocarc 
i nomas and embryonicstem cells a practical approac 
h 1987) fcffll^fcp 
[0 0 2 1 ] *fc, E S M&CO 7 4 — y — t 

\,^z^$xffiyzim&3Ff®ti&<Dt£%£\a^ dmemih o 

%FSC*a»DUfct>©*JBi^fc 0 ^^^fl&i€«#i^JNB 20 
7k (PBS- ) Tifc«M£, t c Vir ^ hfcffl^TiH*, ffF 

0. 04%EDTA^PBS" (OTTESffit^ 
5) T% Ml?2 0»|«»aLT«lia»i»««:»feo 
[0 0 2 2] flBjfiSiSSS* 1 5 0 0 r p m, 5 

_b?S3:R£^L> 1 0%FCSj]DDMEMl;lI^ 30 

l^ftliaSiSJK*' 1 0 0 x 2 0mm«Stffii/t- 
U (FALCON 3 0 0 3) 3 7 t £, 5%C 

O2 , 9 5%SJ50*frt»fl:»Lt. SB, WflSi? 
itePBS- -ClEHfelfrU «*S:«iHELfco fltft 
(4, 3-4 BIBHmt\ «ft^=ftB*T<0»IS*r7 

Ltz 0 

[0 0 2 3] 3>77Um^h^{-^Tit5iL^-7^^ 
l!feiS8l*i^SBJia*2mg/m 1 (D-?<4 h^-Y>'^C 7 5 40 
Ai It'3-4^1L, PBS- "C 3 [Hlttif^ TE 

3 ftfsv&m i^xmm^mm Lfc. &^-c\ 

»M5xlOVnin:iSL, 6 0x1 
OmmCOir : 7f hf-f y (FALCON3 0 

0 2) C3mlfo^U: 0 H±©±5l:Mlfc7 

CJ:oTE s»!SS:|i-iffl|iai:^R$^ 4 x l 0 5 fl 

O /"C 0 50 



[0024] 2 4*mmH-cxi*u ttftna 

f4, 1 x 1 0 6 f@<D*fflJ?S^SCMiC®®LT<*Sffl^^ 

— (2ml, FALCON 4818) \ZM> I, 0. 
5ml^*Jgffli*Jft (2 0%DMSOi)DDMEM) 
TLfcft, -8 0tt-ft»ll, «i*a**-C«fiFU 
fc. 

[0 0 2 5] 4) GluT- litfe^ME Sj^jaSlwJ: 

a) G 1 u T - 1 itfi^aE SM^EM^SA 
ES«MS£\ C 5 7 B L/6 J»v»?^OE«tel:ffiA 

Ltifri»fc 8 »£E<0«»J4, a«S2flEE4HH*w, 
Hepes — buf f ered— Wh i t ten' si£ 
ifcT% ^SriMM-Sr ilciotfrofc, &Al::ffl^ 
fcESWl jffift 2 0 g 3^14 3 0 SlZTRmmXWLm 

[0 0 2 6] E Smm<D&Amt?^V M4, fl*&lmm 
<D&L'bjf7X<g (NAR I SH I GE) £»/h««fE»f 
S (NARISHIGE, PN-3) ^PTte<^l 
£3£f4*L, W*» (NARISHIGE) T\ rtgflSfa 

2 0 /imirftS J: 5lcjte*B«:flF*U £ <bi;:-v-f ^ n 7 

* — is (De Fonburun) t?5t«8«riH*J^DX 
Lfc. m^m^y M4, ±SS©*i5fet?gi#3tt«Lfc 

^/7^f ^-7-^ ^ p M50-10 
[0 0 2 7] aAfflt°^7 h£«£fflfc e ^:y H4, 5fc*ft 

(leitz) [zmmLtzo msmmzm^ 

5%FCS^)DHe pes-buffere d-Wh i t 
ten' sMOKp 3 /7 p ^2§1#, -£-£>_hffi& 5 * 
7^^->T^ (M8 4 10, Sigma) X~Wtotz 0 —Jj 
OKoy^Wt, 1 0 0f@CDE SM^Atl, fife*^ 
(4, Sfc3SIBE»flaSr 10 — 15 fiA*l, §35 1 «9 1 0 

- 1 5IBOE SffliaSr^AL^o 

[0 0 2 8] SSScSMf f4i"^<r , «St*»*T-Cff o 

CR^g^jttt^^^^H^ML^io ^fS0l:lot 
^ bM^$:ttalL/ c ^^o^^Att^CoV^T[4, fifieJMSr 

ijftt^r t J:oT^SlLfcC 5 7 BL/6 J 
O^fflS 1 6 OiCE B 7 SraALfclS*, 1 

2 3fi3&s*#L, /*5>J^f4 7 7%tfcofc, 1 2 3fi^r 
ft»«2 0 SCO I CR^SSHt^'&^l^^fitLyj:^ 



(7) 



tftmW- 10-3308. 7 



11 

tz 0 BtfUwMoyt 8 3Ecojgffco9'b, i&&x**y~? 

ES^J&cQ^r-^te, 1 0~9 5%^fiTfe^ 
^6 0 %*aS*5 10R 6 0 %J^_h 9 0 1 4 

[0 0 2 9] b) =7-^^^(O^M 
MlltotH^^y^^t, C57BL/6 
J ^^<t£ifiU ^tB^tb^Mfr (Fl^ -r-n^J-e 

•?*) i u t- late^tRE s*wjis*3feT?*>sa> 10 

C 5 7 BL/6 J*-r|?^^B5»lia{-**LTl>tt 

_h) 9 0iJ(No. 1, 5, 13, 20, 33, 41, 5 
4, 6 2, 8 1) =7^^7^(D o SSE*"Ctil8 

0tj (No. 1, 5, 20, 33, 41, 54, 62, 8 

l) Ho^T, E S'fflM^&MTk&^nfcMfcW^Zft 
1z 0 

[0 0 3 0] No. 5tC5 7BL/6 Jli^^^t 20 
No. 33^C57BLX6J V * t 

bfttz i 5 yz<nmft-<n o i2EW4^^^ 

y b^J:S«W*rffofcJIS*, liWGUT 
K J: *#tfr£fTo 2 8 01JT-G 1 uT- l»6f 30 

[00 3 UM2 g l t i afe£Mil^SLz 

1 2 9 SVvr>^^^ttaiLfc^7^DNA 
iv^GLTliefl Sr. JMB»* S a u 3 A I -C 

»»i<kLtftfcyyA7^^7y-7^^F ixi i 

Ltffil/^Wy V ^3 >£ffv\ lxl 40 

— :Wfi|RB*ApalMNotI 

±ft 11. 2 k b ©yy^DNAlSrt^^ cr — 
^>^Lfc (0 3) o #C^T\ GLT lite-?- 
ZtztblZ, %>4 3L*y><DNo t I W£0. 9 k b p£ 

A UfZo ^V^DNAircoffiPia^li, 

t£®fcT-C0Ttft#U. 2kb, ^^>T v^^Itttae^f- so 
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— -tfae^^^>Pfl^6. 1 k b kt£Z>£ 
5i:»SILfeo Hbtlfcllli**, pBluescri 
p t SKllJfAU E co^A^^ilSOPiSt^K 

P n i tMitiftfbt^r^ta 9 Z-tf yT-J^ 

{f^ff—S. (ffllRlj|a»X.fflDNA : pGLTlNe o 
TK) £rt#fc (0 3) o 
[0 0 3 2] 2) tll^ffi&£fflDNA(PigAiwi:5E S 

IIS^G L T 1 m&f-Km 

tB[^#fi&xJSDNA 75/ig £-e^E SMfi (E 1 4 
80 3xl0 7 fi^^W^ hn^L^-yayffliii 
88 (l37mM NaCl. 27mM KC1 , lOmM Na2HP0< . I.8111M KH2P 
00 tr!B»$-&, Field Strength 2lOV/cin, Capacitanc 
e 500 nF(D^X\ itfcT-^A^Hf o tz 0 iA^2 4 
9$Kfrt> 2 5 0 ^ g/m 1 <DG 418 (G e n e t i s 
in, GIBCO BRL) "Ca^#§l*rtf * 
(554 8B$r»bfl 0. 5 |i g/m 1 ii^^t o fcVU 

[0033] G418 W^fy^^ ci KVHfitfta n ^ — 

^^t>T6 0 /i 1 (DT r i s -EDTA^?r^^9 6' 
, K<D-r<< 9 ci t: c -<^ h (FALCON 3 0 7 7) \Z& 

J;oT*-»a, :ti^2 4^^Dyi/- : 

h (FALCON 3 0 4 7) l^»L»X., 

cop^^<7)l/2JL^±(c3gL/'ct»coT% r<£>B#co£Sfl£$c : 

tt, 1 x 1 0 4 — 1 0 5 It'fcot XI/^ h PTjf ' 
>«eO*#*BJia»Ctt. 4xl0 7 ffiX%>o1z 0 G4 

1 8Xt/^>^>^ n tryHBtt=D=.— ftfi, 1. 4x1 

0 2 mX\ ±&tMm3k<0 \ / 2 . 9xl0 5 "Cfcofc.- 
[ 0 0 3 4] 2 A'KCO^^i ? o^W— Y±.<D'Mffofr 3 — 

4 0<z)«*t3y7^xy McILfcSBt, *Biia* 

0. 2 5%hy^>yr\ 3 7tT- 5^pj]-c«ls«, MI 

& x 35mm (FALCON 3 0 0 1) Xli6 0mm 
(FALCON 3 0 0 2) <Dmffl,t&%tffi — 
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